Background: HBV (Hepatitis B Virus) and HCV (Hepatitis C Virus) infections are more prevalent in vulnerable populations than the general population. The objective of this study was to investigate the prevalence of HBV and HCV infection in HIV-positive patients (GI), chronic renal failure (CRF) patients (GII) and coagulation disorder individuals (GIII). Methods: A cross-sectional study was conducted from June 2014 to March 2015. Serum samples were tested for markers of hepatitis B and C by enzyme-linked immunosorbent assay (ELISA). Sociodemographic, epidemiological, clinical and laboratory data and accompanying statistical analyses were performed using Epi Info™ 7. Results: A total of 348 individuals were recruited, i.e., 154 HIV-positive, 143 CRF and 51 coagulopathy patients. Among them, more than 66% were men, and the predominant age group was 26-35 years in GI and 56-65 years in GIII. Most patients had more than 8 years of education (66.2% in GI, 60.6% in GIII and 46.1% in GII), with a family income between 100-400 dollars in more than 48% of patients. The prevalence of the HBsAg marker was 3.9%, 7% and 3.9%, total anti-HBc was 28.6%, 55.9% and 31.4%, and anti-HCV was 1.3%, 12.6% and 47% for GI, GII and GIII, respectively. However, the prevalence of anti-HBs was greater than 70% in all groups. Conclusions: This study shows a high prevalence of HBV and HCV among specific groups compared to the general population. Factors such as age, income, number of sexual partners, sexually transmitted disease burden, blood transfusion history or blood products and blood transfusions before 1994 were associated with a higher prevalence for these infections.
Introduction
Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) can cause acute and chronic liver disease, which can progress to cirrhosis, liver failure and/or hepatocellular carcinoma [1, 2] . An estimated 240 million people are chronically infected with hepatitis B virus, which is defined as testing positive
Materials and Methods

Study Design, Sampling and Population
A cross-sectional study was conducted during the period of June 2014 to March 2015. Sociodemographic data from subjects were obtained through a questionnaire, including the variables of income, risk behaviour, age, gender, marital status and education.
Three groups included were as follows: I-HIV-infected patients (n = 154); II-patients with CRF on haemodialysis (n = 143); and III-patients with coagulopathy (haemophilia or von Willebrand disease) (n = 51). These groups were recruited, respectively, from a private HIV/AIDS clinic, private haemodialysis clinic and public Hematology and Hemotherapy Center of Ceará city, all of which are located in Fortaleza, Northeast region of Brazil.
The inclusion criteria for the selection of participants were as follows: individuals of both genders, aged 18 years or more and referral to one of the three health service centres involved in this study (group I, II or III). In addition, diagnostic criteria for HIV (group I) was considered, which included individuals who tested positive using the HIV 1/2 STAT-PAK ® kit (Chembio Diagnostic Systems Inc., Medford, NY, USA) and who may or may not have undergone antiretroviral treatment for HIV. Group II included CRF patients who were already diagnosed and undergoing haemodialysis treatment in the nephrology clinic. Group III included patients with haemophilia-(A and B) and VWD-type coagulopathies who were diagnosed by clinical and laboratory parameters at the Center of Hematology of Ceará, where patients are monitored since childhood.
Laboratory Analysis
Blood samples (10 mL) were collected from each subject by venipuncture, centrifuged to obtain serum and stored at −20 • C until analysis. Serum samples were tested for markers of hepatitis B and C by enzyme-linked immunosorbent assay (ELISA) using commercially available kits. All samples were examined for the presence of HBsAg (Bioelisa ® HBsAg, Biokit, Lliçà d'Amunt, Spain), total anti-HBc (anti-HBc Bioelisa ® , Biokit), anti-HBs (anti-HBs Bioelisa ® , Biokit) and anti-HCV (Murex anti-HCV version 4.0 ® , DiaSorin, Saluggia, Italy) according to the manufacturer's instructions. Reactive and indeterminate samples were retested in duplicate and indeterminate results were excluded. Serological tests were performed at the Viral Hepatitis Laboratory of the Oswaldo Cruz Institute-FIOCRUZ.
Data Analysis
Sociodemographic, epidemiological, clinical and laboratory data were entered Microsoft Access ® database (Microsoft, Redmond, WA, USA). Statistical analyses were performed using Epi Info™ 7 (Epi Info Software, CDC, Atlanta, GA, USA). Prevalence rates in distinct groups were compared with Fisher's exact test. Results with p values (two-tailed) < 0.05 were considered statistically significant.
Ethical Aspects
The Ethics Committee of FIOCRUZ approved this study under the numbers 34049514.7.3006.5258 and 34049514.7.3009.5051. All patients included in the study provided informed consent and study protocols were followed according to the ethical guidelines of the 1975 Declaration of Helsinki.
Results
A total of 348 patients were recruited for this study, which included 154 HIV-infected patients, 143 patients with CRF on haemodialysis and 51 patients with coagulopathies, with at least 68% of these patients being men. More than 55% were 26-35 years of age in the HIV group (GI) and coagulopathy group (GIII), while the predominant age was 56-65 years in haemodialysis group (GII) ( Table 1) .
Regarding marital status, 70.8% of group I and 66.7% of group III were single. However, approximately 50% of group II subjects were married or had a stable union. The education of the participants was greater than 8 years in 66.2% of group I, 60.6% of group III and 46.1% of group II. Of which, more than 48% of participants had a monthly family per capita income between 100 and 400 dollars.
As shown in Table 2 , the prevalence of the HBV surface antigen (HBsAg) was 3.9%, 7% and 3.9% for groups I, II and III, respectively. While the prevalence of total anti-HBc marker was 28.6%, 55.9% and 31.4% in GI, GII and GIII, respectively, anti-HBs prevalence was greater than 70% in all groups. The presence of total anti-HBc and anti-HBs, which indicated immunity after HBV infection, was 21 The prevalence of HCV antibody (anti-HCV) was 1.3% (2/154), 12.6% (18/143) and 47% (24/51) in HIV-positive, CRF-haemodialysis and coagulopathy groups, respectively. Table 3 shows the prevalence of total anti-HBc antibody in relation to the risk factors for each group, with males being the most prevalent, i.e., 31.1% (41/131) of group I, 56.1% (55/98) of group II 32% (16/50) of group III. The prevalence of total anti-HBc in the respective groups was 36.9% (17/46) in the age range of 36-45 years, 69.4% (25/36) in the age range of 56-65 years, and 50% (6/12) in the range of 36-45 years. There was a statistically significant difference between the frequency of this marker in the different age groups of group II (p = 0.013) and group III (p = 0.025).
Regarding the monthly family per capita income, the highest prevalence of anti-HBc was among individuals without income in group I (50%, 4/8), among individuals with an income higher than $400 in group II (69.4%, 25/36) and among those without income in group III (75%, 3/4, p = 0.059).
Regarding sexual behaviour, men who had sex with men (MSM) had a higher prevalence of total anti-HBc (34.5%, 30/87) in group I, while the highest prevalence of anti-HBc in groups II and III (55.9%, 52/93; 32.6%, 16/49) was among non-MSM subjects. Regarding the number of sexual partners in the previous year, the prevalence of anti-HBc in group I was higher among those who had more than 10 partners (p = 0.003). In group II, anti-HBc was more prevalent among those who had six partners or more. While in group III, it was higher among those who had only one partner in the last twelve months (45%, 9/20). There was no statistically significant correlation between the use of a condom and the frequency of anti-HBc in the groups.
The prevalence of anti-HBc was higher for those individuals with coagulopathy (GIII) who had already undergone blood or plasma transfusion (p = 0.018) and for blood transfusions performed before 1994 (p = 0.076), since testing for anti-HCV became a mandatory component of serological screening conducted at Brazilian blood banks after November 1993. Participants in this study with a monthly family per capita income of less than 100 dollars had a higher prevalence of anti-HCV in group I (6.4%, 1/16) and group II (14.3%, 3/21), while group III had a prevalence of 56% (14/25) among those with incomes of 100 to 400 dollars.
Regarding sexual behaviour, the prevalence of anti-HCV in group II was higher for those who had more numerous sexual partners in the last year, whereas in the case of groups I and III, the prevalence was higher for those with one sexual partner. The absence of a condom during intercourse and the practise of oral/anal intercourse were not statistically significant for anti-HCV positivity in these groups. Although inconsistent condom use presented a significant value of p = 0.062 in group II.
On the other hand, individuals with a sexually transmitted infection had a higher prevalence of anti-HCV in group I (2.9%, 2/69) and group III (80%, 8/10), with a significant p value for the coagulopathy group (p = 0.031).
Regarding individuals who previously received a blood or plasma transfusion, the highest prevalence of anti-HCV was 15.5% (14/90) in group II and 60% (21/35) in group III, in which results for the coagulopathy group were statistically significant (p = 0.004). Moreover, individuals who received blood transfusions prior to 1994 were more inclined to HCV exposure and had an anti-HCV prevalence of 41.2% (7/17) and 64% (16/25) , with p = 0.004 for the haemodialysis group (Table 4) . On the other hand, the use of injectable drugs had a significant p value (p = 0.064) in group II, albeit not statistically significant. 
Discussion
In the present study, high HBV and HCV prevalence was found in HIV-positive (GI), haemodialysis CRF (GII), and coagulopathies (GIII) populations compared to the general population. We found HBsAg prevalence of 3.9%, 7% and 3.9%, anti-HBc prevalence of 28.6%, 55.9% and 31.4%, and anti-HCV prevalence of 1.3%, 12.6% and 47% in GI, GII and GII, respectively. Pereira et al. [4, 5] showed that the HBsAg prevalence ranged from 0.19% to 0.60%, total anti-HBc prevalence ranged from 8, 1% to 10.3%, and anti-HCV prevalence was 1.38% (ranging from 0.68% to 2.60%) in the general population. In Brazil, the prevalence of hepatitis B and C varies according to the geographical region, risk factors, sociodemographic-and population-based characteristics [4, 5] .
HBV prevalence in HIV-infected individuals was similar to previous studies [14, [16] [17] [18] . In the Northeast region of Brazil, Távora et al. [17] found a prevalence of HBV/HIV (3.7%) similar to the present study, despite the different profiles of the health services; we recruited individuals from outpatient HIV/AIDS clinics, while subjects in the previous study were recruited from the infectious disease hospital. Having more than five sexual partners per year and previous sexually transmitted infections correlated with HBV exposure probably due to the shared common transmission routes of both HIV and HBV, particularly through the sexual route [17, 24] . As such, this highlights the importance of health education and vaccination programmes for this group to prevent the transmission of HBV.
In patients with CRF on haemodialysis, the prevalence of HBsAg (7%) and anti-HBc (55.9%) were higher compared to HIV-infected individuals, which could be due to repeated blood exposure during CRF maintenance therapy [25] . The prevalence of both were higher than the prevalence found in the Southeast region (5.5% of HBsAg and 4% of anti-HBc) [19] and in a multicentre Brazilian study (1.4% of HBV prevalence) [26] , but lower than the HBsAg prevalence in the South (10%) [27] and Central-West region (46.7%) [28] . These studies showed variable HBV prevalence rates in CRF population that may have been influenced by differences in organizational structure or the work process at haemodialysis centres, which includes the frequency of hygiene and sterilization of equipment in the dialysis room, reuse of capillaries and distribution of patients according to the number of health professionals [8, 27, 29, 30] .
Patients with CRF on haemodialysis who were older and received 100 to 400 dollars in monthly family income had high anti-HBc prevalence. Older individuals could undergo longer haemodialysis periods, which increases the risk of HBV exposure [31] . In addition, these individuals had difficulty to maintain employment due to the length of time spent on haemodialysis and their clinical condition; these subjects typically received social security benefits (sickness benefit) as a source of income [31, 32] .
Among the coagulopathy group, the prevalence of HBsAg and total anti-HBc was 3.9% and 31.4%, respectively. These results were higher than those found in the South region of Brazil (HBsAg prevalence of 2.9% and prevalence of total anti-HBc of 28.5%) [33, 34] . These differences may have been due to the classification of haemophilia and VWD that lead to frequent blood transfusion and a higher risk of exposure to HBV [12, 22, 23] . In this group, age, history of sexually transmitted disease and blood or plasma transfusion, were associated with a high risk of HBV infection (p < 0.05), which was similar to previous observations [35] [36] [37] .
Regarding HCV infection, low anti-HCV prevalence (1.3%) was found in HIV-infected individuals compared to studies conducted in the Northeast region (5.4%) [17] and Southeast region of Brazil (4.6% and 6.4%) [14, 16] ; this was probably due to the small number of intravenous drug users enrolled in the present study. In CRF patients, the prevalence of anti-HCV was 12.6% which is lower than that found in studies conducted in the Southeast region (14.8%) [9] , Northeast region (52%) [38] and South region of Brazil (13.57%) [39] , which could have been the result of different standards of good practice for dialysis services [25, 29, 39] . In this group, receiving a blood transfusion before 1994 was associated with HCV infection (p = 0.004), as anti-HCV screening in Brazil was initiated in blood banks in 1993 [40] .
In coagulopathy patients, anti-HCV prevalence was 47% which is higher than that found in the Southeast region (39.4%) [34] , Northeast region (42.2%) [41] and South region of the country (34.16%) [34] and could have been the result of different types of coagulopathy included in each study. The anti-HCV prevalence was 34.9%, 29.7% and 12% in individuals affected by haemophilia A, haemophilia B and VWD, respectively [23] . In this group, a history of sexually transmitted disease and transfusion of blood and/or plasma were associated with high risk of HCV transmission (p < 0.05), which reinforced the view that coagulopathy patients who received multiple blood transfusions or blood products [39] prior to 1994 were most affected by HCV due to the lack of anti-HCV screening in blood banks before that date [35, 36] .
Conclusions
This study showed a high prevalence of HBV and HCV among the specific groups evaluated compared to the general population. Factors such as age, income, number of sexual partners, history of sexually transmitted disease, blood or plasma transfusion and transfusion before 1994 were associated with the higher prevalence of these infections. These data indicated the necessity of continuous diagnosis, follow-up and prevention of HBV and HCV infections in these groups to prevent clinical complications and the spread of these infections.
